Surgeon to the Hospital for Sick Children, London Diagnosis.-It is well known to all who have studied the subject that "Iindescended Testicles" are about four times as common among young boys as among young adults (both groups being untreated), in other words, that in about 80% of these cases the testicles descend spontaneously before full development is reached. One might expect therefore that an attempt would have been made to separate the organs that would spontaneously descend from those that would not, and so divide the cases into two different groups, those of delayed but ultimately normal development, and those of congenital abnormality. As the question is one of anatomy, one might also have supposed that the normal structure of the parts concerned during development would have been studied, and divergencies from it carefully classified.
an attempt would have been made to separate the organs that would spontaneously descend from those that would not, and so divide the cases into two different groups, those of delayed but ultimately normal development, and those of congenital abnormality. As the question is one of anatomy, one might also have supposed that the normal structure of the parts concerned during development would have been studied, and divergencies from it carefully classified.
It was strange, therefore, to find, when I began to study the subject, that textbooks of anatomy gave no account of the very interesting variations of position and range of movement in the adolescent testicle, and that methods of diagnosis were confined either to waiting to see what happened 6r to trying the effect of a method of treatment (the injection of hormones).
My investigations of the anatomy convinced me that there was one fundamental error in all the writings I found; the notion that if a testicle moved out of the scrotum upwards over the pubic bone it went into the inguinal canal, and that testicles felt above the pubis were in the canal also. It seems to have occurred to nobody that such a structure in the canal would be under the tendon of the external oblique, and in consequence would become less palpable if that muscle contracted; all these testicles on the contrary then became more easily palpable owing to the tenseness of the muscle giving a rigid backing against which they stood out. Where they actually went to was interesting. I found it was into an abdominal extension of the scrotum, between the fascia of Scarpa and the external oblique, directly over the inguinal canal: I called this the superficial inguinal pouch. Now, as I have found out in several other cases of the same kind, the difficulty of getting corrections of classical textbook anatomy accepted by anatomists is almost insuperable. Apart from requiring them to admit that they have been teaching what is demonstrably incorrect, there is the examination system to be considered. Unless the change were to be made simultaneously in all schools, those students taught by a holder of the new opinion might be failed in an examination by one who clung to the old: and there is no way of getting such heresy either confirmed or confuted. The surgeons are loth to move without the authority of the anatomists, and in consequence one must be content with a simple absence of comment, and take it that silence means consent.
It may be noted that the variety of maldevelopment that misleads surgeons is that which I have called the emergent testicle, in which the organ may be felt in the superficial inguinal pouch when the child is examined, and then found in the inguinal canal at operation when the muscles are relaxed, and the body recumbent. It is concluded, unless the parts are carefully investigated, that the testicle when felt was in the same position as when exposed, although it has actually followed a course much the shape and length of a hairpin in between.
Once the anatomy of the region concerned is grasped, it is possible to separate the cases sent up by the Profession for opinion into 80% of retractile testicles, as I call those which range from high or low in the scrotum into the superficial inguinal pouch, and another group of 20% of congenital deformities. These include the true undescended testicles, in which the organ cannot be brought down over the bar of the pubic bone, and the various forms of ectopia. The commonest of these, the inguinal ectopic testicle, is shown as an "undescended testicle" in almost all illustrations of the operation for this condition. The finding of a testicle and the ascertaining of its full range of movement downwards may be far from easy in certain cases, particularly those with excessive fat and the tiny gonads typically found in early male obesity. The trick is to force it down with one hand from above, while catching it from below with the other. I have found that diagnosis by physical examination is the only reliable method, just as it would be in any other question of the kind elsewhere
Proceedings of the Royal Society of JIedicine in the body. Why it has been so neglected in the past is inexplicable; one is tempted to suggest the influence of a sexual taboo in the region. In the great majority of cases diagnosis is easy, but I have made mistakes in trying to distinguish between those testicles which will come just into the neck of the scrotum and those which will not; the average of error, however, should be well under 1 % of cases investigated (Browne, 1938) .
It is, as I have mentioned, often suggested that hormones should be used as a method of diagnosis, and operation advised if they do not work. I have found the action of hormones most unreliable in this regard, and have often seen retractile testicles which I should unhesitatingly class as normal refuse to respond to them by taking up the adult position.
Treatment.-We now have divided the mass of boys who are classed by the profession in general as having "undescended testicles" into 80% with delayed but normal development, or retractile testicles, and 20 % with congenital deformities, either ectopia or true incomplete descent. There is no argument that for this second class surgery is the only remedy, but the results of surgery at present are far from satisfactory: I think that the frequency of testicular atrophy after operation needs far franker recognition and fuller investigation than it has yet had.
In my opinion all operations hitherto advised have two fallacies in them. The first is anatomical, in that there is no account in classical anatomy of the suspension of the testicle. I have gone into this elsewhere (Browne, 1933) , and will merely point out that I have stated, without being refuted, that the internal spermatic fascia of the anatomists does not exist, and that the fibres described in accounts of the surgery as "adhesions" are in fact a definite structure whose deliberate exposure and division is the key to the liberation of the organ.
The second fallacy is physiological, and turns on the tendency of blood-vessels to go into spasm if stimulated in certain ways. The transplantation of the testicle at the end of the long spermatic cord is very comparable to the shifting of a caterpillar skin graft. No one would expect success if this were done in such a way as to put tension upon the tube of skin, and in consequence on the vessels supplying the far end: yet all operations for transplanting the testicle into the scrotum put, by one device or another, tension upon the cord. I have devised a method of fixing the testicle in the scrotum by an anatomical lock, not merely by adhesions, and so leaving it there free from tension upon the vessels, and yet unable to retract upwards.
There is no space here to describe the method in full, but fig. 1 shows an outline of it. FIG. 1. -Fixation of a testicle in the scrotum. If the skin over the pubis is raised by lifting a selfretaining,retractor in the wound a tunnel-will appear leading into the scrotum along the course the testicles should normally follow. On the floor of this tunnel, between it and the pectineus, is a band of loose but strong and firmly fixed fascia. The testicle is pulled under this and then left free in the loose tissue of the upper part of the scrotum, with no attempt to drag it down to the full extent of 
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As to the treatment of the retractile testicles, my own practice is to leave them alone to descend as and when they will, reserving hormone treatment for such cases as show a lack of these substances by obvious sexual' underdevelopment. There is a tendency to talk of a course of hormone injections as if it were a trivial matter which, if it does no good, can at any rate do no harm. In my experience most children dread a course of injections intensely, and I should say that as a general rule it has more mental effect upon them than an operation with proper premedication. Apart from this there has been a strange lack of discussion on the effects of the various substances used upon the cells of the testicle.
It is not enough to say that there is no danger when the treatment is given by a competent endocrinologist; far the greater number of these injections are given by general practitioners and they are not warned about the dangers of them. Any medical practitioner knows there are limits to the amounts of thyroid or adrenal extract that can be safely injected, but it is quite a new idea to many that a testicle may be atrophied by certain gonadotrophic substances in certain doses. Yet I have seen several cases in which I am sure this testicular atrophy has occurred.
There has been a tendency lately to shift the indications for hormone treatment from anatomy to psychology, on the grounds that boys may develop complexes about their virility if their testicles are not constantly in the adult position, or that they may be exposed to jeers from their contemporaries on the same account. My own experience of these cases is now large, and I can say that I have never known a boy express anything but relief on being told that his testicles merely needed leaving alone. As to the second point, in the course of various athletic and military pursuits I have been among groups of unclothed males of different ages, nationalities, and social status, and among them all comments upon the genitalia would have been regarded with general disapproval. I do not say that jeers of this sort never occur, but if they do they are rare. In any event their frequency would have an interesting relation to the temperature, as in most small boys and many adults a cold swim will cause the testicles to retract into the abdominal portion of the scrotum. IN 1925 Williams and Savage proved the existence of a correlation between fertility in bulls and the occurrence of abnormally formed spermatozoa in their ejaculates. As a result of these discoveries, this problem was also considered in connexion with the fertility of human beings-first by the American gynmcologist Moench, whose work appeared in 1927.
In the following years sperm examinations were made by numerous investigators all over the world, and a variety of literature is now available on the subject; I shall, however, not go into this at any length, except so far as concerns the information which at present we consider obtainable by the examination of human sperm.
From the now numerous sperm examinations available of men who must be presumed to be normally fertile, knowledge has been gained of the limits within which lie what we might call the "normal figures", and, furthermore, of other figures to which we should attach significance.
These are: the amount of semen-which is normally above 2 c.c.; the number of spermatozoa per c.c.-normally exceeding 60 million, on an average from 80 to 150 million-and the percentage of spermatozoa with abnormally shaped heads, which is usually below 20%; finally the number of motile spermatozoa and the degree of motility.
The intimate knowledge now gained of the composition of human semen and of the histopathology of spermatozoa provides an important means of estimating male fertility. The method of examination has been found very useful clinically for investigating sterility
